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Uniform Use of 4 Inch Bore Magnets in Doubler

S. C. Snowdon

The term 4'" bore magnets is a shorthand description for
larger aperture magnets in the doubler, For dipoles the inner
conductor diameter is 4 inches and for quadrupoles the inner
conductor radius is 4,5 inches, The corresponding magnet size
is approximately 14 inches by 20 inches for both dipoles and

quadrupoles,

Arguments for the Use of 4 Inch Magnets

Although not all the advantages can be obtained simultaneously
individually they are:
1. Comfortable design field
a. Relaxed construction tolerances to achieve a '"good
field width'" of +,90 inch at maximum B,
b. Theoretical ''good field width'" of +1.375 inch at maximum B.
2, Permits use of straight magnets
a, Simpler quality control
3. Must learn how to build high quality 4 inch magnets even if
3 inch magnets are used,
a, High-B lattice needed as per Tom Collins
4, Probably will not need to reposition magnets
5., Comfortable stacked beams
a, Ap/p = =,0059 for tune variation of +,03
6, More flexibility in future lattice modifications
7., Better diagnostic capability

a. Lattice optics based on linear elements



10,

11,

12.

13,

-2

Only one cross section for all dipoles

a, Similarly only one cross section for all quadrupoles
Beam intensity thresholds for resistive

wall instabilities increased considerably,

a. Longitudinal coupling impedance reduced by 30 percent
b, Beam-induced higher mode losses reduced by 30 percent
Could use aluminum collars

a, Pre-load increased by cooldown

b. Eddy current loss less than ,05 W/magnet

Smaller correction elements

Smaller heat load on cryogenic system by beam loss
mechanisms

Need not achieve 100 percent of design quality in

construction

Arguments Against the Use of 4 Inch Magnets

Larger magnet cross section

a, Must redesign magnet stands

b. Increase interference with MR during installation

Cost increase

a, Probably 30 percent greater cost

Must retool

a, Probably one year delay in obtaining magnets

Increased beam separation

a. Beam plane of Doubler two inches further away from
beam plane of MR |

Increased stored energy

a. May be a problem for magnetic energy dump

b, May increase inventory of helium
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